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AUTHOKS: Sokolov, GeA-, Qyke, U.N: and ansheles, 1.1. 
“Se, 


TITLE: Vacuum Treatment of Alloy Steel (Vakuumnays obrabotka 
legirovannoy stali). 

PRKKIODICAL: Metallurg, 1908, Nr.10, pp-10-14 ( USSR ) 

957 an installation (described in "netallure’, 


reatment of liquid steel was 


ABSTRACT: In November 1 
1 
The authors 


58, Nr.3) for the vacuum t 
t the "Krasnyy Oktyabr'" works. 
ined with vacuum treatment of type 
ladle and also during pouring. Laale 
ed in 20-ton laales to 
Observations were 


30KhGSA steel 4n the 


treatment of 12- 
fpoiling"” of the metal. 


made continuously on the slag 8 
Initially all heats behaved rather similarly, but later 
some continued while otners became quieter. 


Because of poss -rod sleeves and 
cooling of the metal the treatment was stopped b-7 minutes 
after the attainment of a vacuum of lo-20 mm Hy. Vacuum 
fusion of samples showed that Che hydrogen ana nitrogen 
Card 1/3 contents decrease by 0.3-2.0 om*/100 @ and 0-00U7-0.003% 
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$OV/130-08-luU-o; 1b 
Vacuum Treatment of Alloy Steel. 


respectively, through vacuum treatment. The metal oxygen 
decrease was irregular, but analyses of the gases evolved 
during treatment (Table 1) showed that generally 12-57, 

CO and (COpg were present; interpretation of results is 
complicated by the presence of refractory-derived non- 
metallic inclusions and the determination of non-metallic 
inclusions is now being carried out in the finished steel. 
Frequency curves were constructed (Fig.2) from tests on 

the strength and plasticity characteristics of vacuum-treated 
and ordinary steels; both were better in the treated metal; 
the macrostructures were almost the same. In anotner method 
of treatment the vacuum was treated directly in tne ingot 
mould (4-1 tons) during its filling from a tundian. Tne 
nozzle to the mould is initially closed with a thin steel 
plate, which enables evacuation to a residual pressure of 
10-lz2 mm to be effected. The plate melts wnen the metal 

4s poured on and the ingot mould is filled at a pressure 

of about 5-7 mm Hg in 2.5-3.0 minutes. The metal jat 

was ~Saon to be irregular and pubble-evolution was observed 

in the metal filling the mould, especially at tne walls. 
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The surface of ingots top-poured in this way alltfered .ittle 
from that of ordinary bottom-poured ones. Tne slight 
blemishes on the edges of the vacuum poured ingots dis- 
appeared during heating in the soaking pits and tnere was 
rather less segregation. Comparison of the mechanical 
properties of rolled vacuum-treated and ordinary steel 

(Table 2) showed that the former was generally superior. 
The author urges that further improvements be made in the 
vacuum pouring process. There are 3 figures and 2 tables 
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aluminum suspension in gaa. Izv.vys.ucheb.zav.; chern.met. no.l1:3-4 


No'SA, (MIRA 12:1) 
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(Desulfuration) (Cast iron--Matallurgy) 
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Translation from Reteratecrvy 2 ore Meta. lres, 
AUTHORS. Turkebayer y¥ A. Ovks.G N. 


TITLE: Intensification of Decarburizaton is the Merting Becton Dp. 
Conversion of Migh- phosphorus tron (ntensifikats 


vantya v period plavleniya Pevoeredele a huapurra.s 04<eaesiy SORE 2 ae 
yem fosfora) 


ean, 


Lae ne A Cal © A 


PERIODICAL Sb Mosk in-t staj: 6958 Vol 3x 


DR oT 

ABSTRACT 130 heats with nigh- phosphorus vror and 13 WATE CON vets on py: 
employing oxvgen blow of the batr (OBB) during t 
(M) are Investipaled 200 heats with phosphorus 
1ron without blow are analyzed statistically 
amount of O>2 introduced inc reases the M time 
tion loss grows In OBB heats there is earlier 
higher |PoQ5)) than qn heats wethout Oe blow A Caiculatios of tre 
amount of slay tormed in M qs provided Calculation of THE OOSSI LG 
increase in temperature due to direct oxidation of IMpurities by vase- 


ous O2 1s performed Bath blow with O2 makes fo: 
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period of the heat wiz , finishing In OBB heats ot rimmed stee 

(Me) temperature 1s somewhat lower than in heats “without OBB whe '- 
picture holds in melts of rail S1 This is enolained oy the endothe sry. 
the reaction between ‘Chand the ore orc UTTING Gn an eat Vv Stay aM anc: 
differences in the quantities of ore mntroduced for these BotGe fs A: 

of O2 blow of the bath makes for reduction 1. M formation of » aps wt 
[P205] » longer Fe-lance life, and reduced carry off of fiue dust th: 
begun later The rate of C and P oxidation mse: with increase on OBB 
Increase in OBB intensity does not interfere Mont atta.noment of the des: > 


the close of M since it accelerates slap formation end the basscty of the scay 

To verify the influence of imtia:r ‘C' and p upon M duration 2.00% ina te: 
Pig-iron and 7 85% molten=pig. ton heats: wed fun iy ‘9 found that an ore eras, 
initial [C] and "Pl in the cha rge upon OBB heats with « Orresponcing of ange 


ore and limestone consumption does not increase the duration of a beat 
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PRROV, A.P, [translator]; OYKS, G.N., doktor tekhn. nsuk, red.; 
PETRUSHA, L.F., red.izd-va; MIKHAYLOVA, V.V¥., tekhn. red. 


(Bffictency of various methods of riser head heating) Bffektivnoet' 
raglichnykh metodov uteplenilea pribyli. Moskve, Gos nnuchno-tekhn. 
izd-vo lit-ry po chernoi i tsvetnoi metallurgii, 1959. 56 Pp. 
Translated from the English, (MIRA 14:1) 
(Steel ingots) 
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AUTHORS: Sokolov, G.A., Engineer ond Oyks, G.N., Professor, JVortcr .¢ 
Technical Sciences 


TITLE: Kinetics of Vacuum-Flow Steel Degassing in a Lacie finetika 
protsessa jegazatsii pri vakuumirovanii zhidkoy stali v xcvshe' 


PFRIODICAL: Izvestiya vysshi«h uchebnykh zavedeniy - Chernaya meta. lureiva, 
1959, Nr l, pp 47-5@ (USSR) 


ABSTRACT: Inforsstion is ¢iven on experiments carried cut in cri-r te 
investigate processes of liquid steel degassing uniter vacuum. 
Smelts of "ShKh9", "ShKh15", and "3GKhHGSNA" grades cf <tectric 
st2el were investiguted according to a new technclogy ievelop- 
ed by I.I. Ansheles, Candidate of Technical Sciences from NZIS, 
V.I.Danilin, and B.Z. FYononov, Engineers from the "Kraenyy 
Oktyabr'" Plant. Lesulfurization by slag deoxi lation was used 
to obtain steel containing only chromium, carbon, and marucan- 
ese, The subsequent decxidation of this stee: under vacuuc 
was carried out by carbon dissolving and by degassing. The 
quantitative evaluation of degassing kinetics was ;«r‘fcrsed 
by a new indicator method with the use of an indicator gas 

Card 1/3 containing 96 to 96° nethane and 1.5 to 3.0% higher hyire ir- 
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AUTHORS: Kusterev, Lo B, (Engineer), oyks, 3. N, 


TITLE: Liberation of Qas During Solidification of 
Ingots 


PERIODICAL: Izvestiya vysshikh uchebnykh <cavedenty. Chernaya 
metallurgtya, 1959, Nr 9, pp 61-72 (USSR) 


ABSTRACT: This its a study of gas liberation during so ltdtfteat ton 
of 18-ton ingots at various degrees of Oxidation and 
various compositions of steel; also an Investieatton 
of the part played by atmospheric Ixyeen whicr 
oxidizes the surface of ingot metal during the peas ae ard 
action in molds in the Process of gas formation. Thre 
metal was produced by the scrap-ore process in baste 
220-ton open hearth furnaces with magnesite-chrorite 


roof and a special arrangement for the oxygen ti-w! 
of the bath. The reduction of rimmed stee] by 
ferromanganese was performed itn the furnace and in the 
ladle. The indStallation for investigation 18s shown on 
Fig. 1. The liberated (during the ingot S9lidif ication) 
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Bas was collected by means of an tron weided + - 
Which was towered by a hoist into the aiquia 
about 50 mm depth. 


Fig. 1.) An installa- 
tion for collec- 

tion of gas liber- 

ated during the 

SOlidification of 

an ingot: (1) 

mold; (2) liquid 

metal; (3) gas- 

collecting hood 

1320 x 570 x 400 

mm; (4) 3/4". 

diameter outgoing 

Pipe; (5) cooler; 

5 connecting 
Pipe; {7 gas meter 
GK-6; (8 mercury thermometer; (“) U-shape manometer; (;: 


taking gas Samples, ; 
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Fig. ©. The amount and Speed of 3 uae Stag 
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Fig. 3. The relationship between the amuunt of oryetail io 
and the amount -f literated gas: (1) stre? 
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PURPOSE: This textbook is intended for students of industrial and metallurgical 
tekhnilams and may also be of use to engineers and technicians of metallurgical 


plants and planning organizetions, as well as to students of metallurgical 
schools for higher technical education. 
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the conventional melting process vacu.m treatm-nt in the baiss ‘ad 
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ro-chrome was added in @ quantity correspunding tu the type ol Stuer. 4 

a slag mixture containing lime, fluorite, some chipping s of {1r@ aay abe 
dinas, amounting to %%» of the weight of tne metal (a little les. than *"* 
amount <:us far used). Then 2&5 ke torge-ccke was added and tne turns eB Was 
hermetically closed ft’ r ¢cO - «> min. ~vidently at a igher temperature 


reduction a thorou,zhly oxidized slag could be obtained also W1lthout the a2 
dition of ferrosilicon. As in the new technology one of the mest Sera © 
purposes of the reduction was the desulfurization of the bath. the ftarati. b 
was determined by the initial sulfur content of the metal and ‘the rave asf 

desulfurization which could be somewhat lower than in che tenventisna. 4 e 

cess, where slag was uiditionaliy deoxidized by ferrosilicon. “ne antays. 4 
showed that for 1a-ntical amounts ot sulfur whe rate cf desuituricat. foo¥4> 


even higher in the new process due to the higher temperature biiilie Pra. 
tion. The iadle was put in the vacuum chamber when the suifur ccnieit puts 
the metal was about 0.'% - 0.18%. ‘The vacuum treatment of the Steei ion 


taining in the solution only carbon, chrome and manganese Was accompanied 
by viclent doiling, undicating the intensity of the deoxidation under w4 
influence of the carbon avsorbed. After 5 - 6 min the bo:ling PNAehe Ly 
decreased, and, while vacuum Was maintained, 7orferrosliicen ih th ae are" 
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New Process for Melting Bail-Bearing Stee) A054/AU." 
corresponding to the av-rave silicon c.ntent of the steel pretaced ani i 
luminum ‘'¢0 g/t) were added. ‘Then tne metal was bolled for a second tite 
for 1.5 - 2 min. ‘She complete vacuum treatment took only 4 - ‘Jy min. 7H 
oxidizing ayents added into the ladle were assimilated to a hi,;her desree 
in the new than in the conventional process {ferrosilicen tu yuo aN oe itpared 
to 65% and aluminum to -t% instead of 50.4%). The non-metallic © ntan.na 
tions were analysed juantitatively according to TNC 601-4? GOST “ul 4 [ 
and the glovuiar in lusions accurding te the scale of TsNIIPP. she ones a 


cal and metallosraphical tests on non-mstallic inclusions alse j;rovea tne 
greater purity of the steel. The new method is economical: melting wa: 
shortened, reduction took 20 min less, the consumption of deoxidising 4 
genta and the quantity of waste products decreased. [he saving was 
roubles per ton. There are 4 fi;ures, 3 tables and” Soviet reteren «+ 
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A161/A030 
AUTHORS: Oyks, G.N., Khan' Yao-ven', and Litvintsev, A.I. 
ba Spd eed 
TITLE: Desulfurization of iron and steel in vacuum 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Chernaya metallurgiya, 
no.9, 1960, 18-28 


TEXT: The Moscow Steel Institute has carried out an investigation 

in laboratory and in foundry conditions. The observations are discussed 

with references to four previ..s Soviet works (Ref. 1-4). The desulfuriza- 
tion degree and rate was different in aoid and basic crucibles in vacuum 
(Fig.1). As had been proven previously (Ref.1) desulfurization in basic 7 
crucibles in vacuum is always higher than in aoid crucibles. This phenome- V 
non shows that magnesium oxide of the orucible is decomposed by carbon in ~ 
vacuum. Magnesium raises the degree of desulfurization through the reaction 
calculated by Chapman and Ta-Li (Ref.3) (V.I.Lakomskiy, "Liteynoye proizvod- 
stvo", 1957, No.1) 


Mg... + PeSign, = Fe, + (Mg8). s AF. 7, = -85950 + 55.857 , 


Card 1/4 


APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R001238: 


3/148/60/ 000/00 7/00: /42% 
Desulfurization of iron and steel ... A161/A030 


favorable in basic crucibles, but the process 


did not develop intensely at the residual pressures that were achieved 1n 
experiments. Apparently, magnesium only plays a limited part in desulfuriza- 
tion of iron in basic crucibles on account of raising the oxygen content, 

as has been revealed by R.S. Belyakov (Dissertation for the degree of Candida- 
te of Technical Sciences, Moscow Steel Institute, 1957). Desulfurization 
increased with raising the temperature of iron, the depth of vacuum, and the 
higher temperature and longer holding time in the vacuum. The effect of 
manganese content in iron on desulfurization 18 known - it raises with drop- 
ping temperature of liquid iron. Dzhozef (aef.4) (Dzhozef and Gol'hruk, 
Domez, 1934, No.11-12) discovered that in the equilibrium reaction o1 manga- 
nese with sulphur the product of their contents in metal is constant at a 
given temperature. In temperatures above 1450°C (Fig-4) even an high manga- 
nese content (3%) does not reduce sulphur content below 0.1%, and at 1350° 
only 2% Mn bring the sulphur content to 0.07%. V.G.Burtsev and R.A.Karasev 
stated the cons 
vacuum desulfurization 
es in steelmaking, in 19 


and hence the conditions were 


jderable effect of Mn in the content range 1.06-2.36% in 
(reported at 8 conference on physico-chemica: process- 
57). In the subject investigation manganese content 
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was 1.47 and 1.83. It was stated in experiments at the in. DzerzhinsKogo 
(im. Dzerzhinskiy) plant that manganese is a strong desulfurizer but 11 has 
no effect at all if the initial sulphur content in iron is below 0 05% 
(Fig.7 and 8); Mn content higher than 1.47% has no strong effect. In expe- 
riments with ball bearing steel wX15 (ShKh15) in laboratory, in alundum 
crucible, no desulfurization could be obtained, whioh may only be explained 
by low content of silicon, sulphur and other impurities in metal. The mecha- 
nizm of desulfurization in a vacuum was studied with X-ray diffraction. No 
SO2 gas was found in separating fumes behind the vacuum pump. Condensed 
powder on a filter placed in front of the vacuum hoses was investigated with 
standard X-ray cameras, but some highly dispersed powders produced no dif- 
fraction lines. These powders were investigated by electron diffraction, 
with angM-4 (EM-4) electronograph. The results lead to conclusion that 

the structure was a solid solution of FeS in FeO, in heterogeneous compound, 
of FeO, FeS, or Fe(O, S) type. The FeS phase was revealed by electron dif- 
fraction only. The following general conclusions have been made. 1) The 
degree of deeulfuration inoreases with longer time in vacuum, and it becomes 
slower with the time. 2) The speed of desulfuration drops with decreasing 
4nitial sulphur content. The desulfurization rate 18 different in graphite, 
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basic and acid crucibles in similar conditions; 1t drops 1n respective order. 
3) The degree of desulfurization of iron in a vacuum is higher in basic 

and graphite crucibles than in acid crucibles. 4) Increased manganese con- 
tent is favorable only when the initial sulphur content in metal is high, 
but some desulfurization is possible in a vacuum even with a low initial 
concentration of sulphur. 5) It appears that desulfurization of iron in 
vacuum is the result of evaporation of sulphur with subsequent compour.ds 
formation with iron and manganese vapours in vacuum furnace, up to FeS and 
Fe, Mn (S), or the low-melting components are evaporating. No elementar 
sulphur was revealed by X-ray diffraction analysis of the condensate. 6 

The sulphur content does not decrease in ball bearing steel in shallow xegu- 
um in foundry conditions. 7) In laboratory conditions with vacuum of 107 

to 1073 mm meroury column, no perceptible sulphur content decrease was re- 
vealed also when the sulphur content in steel was low (0.008%). There are 

9 figures and 4 Soviet-bloc references. 


ASSOCIATION: Moskovskiy institut stali (Moscow Steel Institute) 
SUBMITTED: 16 May 1960 
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SOBOLEV, S.K., insh.; KUDRIN, V.A., kand.tekhn.nauk; OYKS, GK, 
doktor tekhn.nauk; PRUBIN, K.G., doktor tekhn.nauk, V rabote 
prinimali uchastiye; BLIZNYUKOV, 8.4.; ROZHKOV, I1.H.; 
MALYSHWV, ¥.S. 


Desulfuration of pig iron outeide the blast furnace by line 
with the addition of aluminum powder. Sbor.Inst.stali 
n0.39:5-15 "60. (MIRA 13:7) 


1. KEafedra metallurgii stali Moskovskogo orden Prudovogo 
Krasnogo Znameni inetituta stali im. I.¥.Stalina. 
(Cast iron-wHetallurgy) (Desulfuration) 
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OYKS, O.N., doktor tekhn. nauk; BARBASHIN, O.A., insh.3; KALIYuly, V.P., 
: insh. 


Changes in steel composition in the process of pouring. Sbdor. 
Inst.etali no.39:40-46 '60. (MIRA 13:7) 


1. Kafedra metallurgii etali Moskovskogo ordena Trudovogo 
Krasnogo Znameni instituta atali im. 1.¥.Stalina. 
(Stee1—-Metallur¢gy) 
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Moacov. Institut stali. 
Bovoye v teorii 1 praktike protzvodstve martenovekoy stall (Rev [Developments ] 
in the Theory and Practice of Open-Beerth Steelmaking) Moscov, Metallurgicdst, 
1961. 439 Pe (Series: Trudy Mezhvuzovskogo nsuchnoge soveshebantyo) 
2,150 copies printed. 

Ministeretvo vysehe 
stali imeni I. 


Sponsoring Agency! go i srednego spetsial mnogo obrazovaniys 

RSFSR, Moskovskiy inatitut Vv. Stalina. 

Eds.: Me A Qlinkov, Professor, Doctor of Technical Sciences, v. ¥. Kondakov, 
vy. A, Kudrin, Docent, Candidate of 


Professor, Doctor of Technical Bciences, 
Technical Sciences, G. K, Oyks, Professor, Doctor of Technical Sciences, 
Doctor of Technical Beiences; Bd.! Ye, A. 


and V. I. Yavoyskiy, Profes@r, 

Borko; Bd, of Publisbing House: B,D. Gromov; Tech. Ed. Ae I, Karasev. 

: This collection of articles is qntended for mendere of scientific 
higher education, engineers 


dnstitutiona, feculty sembers of schools of 
gical processes and physical chemistry, oni etudente 


concerned vith setallur 
specializing in theee fields. 


ei! 
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Kev [Developments] in the Theory (Cont.) Bov/5556 


COVERAGE: The collection contains papers reviewing the development of open- 
hearth steelmsking theory and practice. The papera, vritten by otaff 
menbers of echools of higher education, scientific research inatitutea, 
and main laboratories of mtallurgical plants, were presented and discussed 
at the Scientific Conference of 6chools of Higher Education, The fol) sving 
topice are considered: the kinetice and mchanisn of carbon Oxidation; the 
Process of slag formation in open-hearth furnaces using in the charge either 
ore-lime briquets or composite flux (the product of calcining the mixture of 
lime with bauxite); the behavior of hydrogen in the open-hearth bath; metal 
desulfurization processes; the control of the open-hearth thermal mlting 
regime and ite automation; heat-engineering problems in large-capacity 
furnaces; aerodynamic properties of fuel gases and their flow in the furnace 
combustion chamber; and the improvement of high-alloy steel quality through 
the utilization of vacuum and natural gases. The folloving persons took 
part in the diecussion of the papers at the Conference: 8,1, Filippov, 

V.A. Kudrin, M.A. Glinkov, AJP, Kan, V,I, Yavoyskiy, G.3. Oyks and Ye, 

V. Chelishchev (Moscow Steel Institute); Ye, A. Karachkov ano A. 8, 
Kharitonov (Zhdanov Metallurgical Institute); 4.8. Mikhay iets titute of 
Chemical Metallurgy of the Siberian Branch of the Academy of Sciencee USSR); 
A.I, Btroganovy and D. Ya. Povolotskity (Chelyabinsk chnic Institute); 
P.V. Umrikhin Ural Polytechnic Institute); I.I. Fomin (the Moscov "Berp i 
molot® Metallurgical Flent); V.A, Puklev (Central Asian Polytechnic Institute) 
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and M,I, Beylinov (Right School of the Dneprodzerzhinsk Metallurgical Institute). 
References follow som of the articles, There are 268 references, mostly Boviet. 


i 
¥ 
| TABLE OF CONTENTS: 


' Forevord 5 


Yavoyskiy, V. I, {Moskovokiy institut ptrli - Noooow Steel Institute]. 
Principal Trends in the Development of Scientific Research in Bteel 
| Manufacturing T 


! Filippov, 8 I. (Professor, Doctor of Technical Sciences, Moscov Steel 
Institute], Regularity Patterns of the Kinetics of Carbon Oxidation 15 
in Metals With Low Carbon Content 

(Vv, I. Antonenko participated in the experimental 


levin, 5. Le (Professor, Doctor of Technical Sciences, Dnepropetrovskiy 
metallurgicheskiy institut - Dnepropetrovek Metallurgical Institute), 
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Kondrat ‘yey, A.I., and V.A, Chernyakoy, (Engineers, Moscov Btee) 
Inatitute), Intensification Of the Stee) Desulfuri zation Process 


Kiselov, A.A, {Engineer, Zavod "Krasnyy Oktyabr'™ . Krasnyy 
Oktyabr'* Plant]. Som Problems of the Slag-Formation Process 
in Opsn-Hearth Purnaces 


Lupeyko, V.M, [Engineer }, and PV, Unrikhin [Institut metallurgit 
Ural 'skogo filifala AN sssp - Institute of Metallurgy of the Ural 
Branch of the Academy of Sciences USSR), Intensifying Steelmaking 
Proceases by Blowing the Powdered-Slag Yorrers Into the Open-Hearth 
Bath 


[v.F, Isupov, 1.6, Padeyev, and Others participated in the 
research vork) 


Sobolev, 8,K, (Engineer), and O.N, Oyks, (Moscoy Steel Institute], 
Off-Purnace Desulfurt zation of Cast Iron by Blowing Lim and 
Aluzimous Suspensions 
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i 
| Kapustin, Ye, A. ([Docent, Candidate of Technical Sciences, Zhdanov ‘ 
Yetallurgical Institute]. Aerodynamic Properties of Puel Goses and 
Their Flow in the Combustion Chamber of an Open-Hearth Purnace 27) 


' 
| Kudrin, V,A. (Docent, Candidate of Technical Sciences}, GN. Oyks 
O.D, Petrenko, A.A. Yudson, Yu. MN. Nechkin, BP, Rom, giclee, 
: I.I. Ansheles (Docent, Candidate of Technical Sciences), R.K. Ivanov 
| [Candidate of Technical Sciences], and V.P, Adrianova [Engineer]. 
Bpecial Features of Making High-Quality Stee] in Natural-Cas-Fired 
Open-Hearth Purnaces 280 


| Butakoy, D.K, [Docent], L.M, Mel'nikov [Engineer], A.M. Lirnan, 
V.D. Budennyy, P.P, Babich, and A.I, Sinkevich (Ural Polytechnic 

Institute, Zavod im, Ordzhonikidze Chelyabinskogo sovnarkhoza - 

| Plant imeni Ordzhonikidze of the Chelysbinsk Sovnarkhoz]. Special 


t Peaturee of Making Steel in Open-Hearth Purnaces With Magnesite- 
‘ Chromite [Brick] Roofs 290 


Kudrin, V.A., Yu. M, Nechkin, Ye, I, Tyurin (Cendidate of Technical 
Sciences), and Ye. V. Abrosimov (Moscow Steel Institute]. The 
Acid Open-Hearth Process 299 


Card 10/15 


APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R001238: 


"APPROVED FOR jeaceaclonte Peccbsipprnant June 21, 2000 CEA RDESE OCS TeRO0az Ss 


EES pias St anes 


tart pent ciate csi Sassy Bae a DERG r cee wate Meese ed i 


' : Rev [Developmenta in the Theory (Cont,) 607/5556 : 


| Oyko, G.N,, V.I, Dantlin [Engineer], I.1, Anshelee (Docent, Candidate ‘ 
BY-Tetinieal Sciences}, 0.A, Sokolov, and B,Z, Kononov (Engineers), 

' (Moscow Steel Inetitute, "Krasnyy Oktyabr’® Plant], Manufacture of 

; Roll-Bearing Steel With the Application of Ladle-Vacuum Treatment to 

| Hon-Deoxidized Metal 335 


‘ Kravechenko, V.F, {Candidate of Technical Sciences), Ye. ¥. Abrosizov, 
and L.A, Lararev (Engineor], [Moscow Steel Institute, Magnitogorsk 
Metallurgical Combine], Improving the Quality of Rirowod-Bteel Ingot 
. by Vibration 545 
| (Ye, I, Rabinovich, Candidate of Technical Sciences, M.K, Skul'skiy, 
| A.G, Nikolayev, Yu. A, Goncharevskiy, and N.G, Zerzhitekaya, Engineers, 
; participated in the research vork]} 


: Nokrasov, Yu. V. (Engineer, Kuznetsk Metallurgical Combine), Properties 
' of Carbon and Alloy Steel Deoxidized by Different Methods 551 
‘ (V.B, Maslova, 8., Yeremenko, Ye. I. Guiyayeva, L.V. Glaskova, 

and L.A, Ustalove participated in the research vork) 
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TRUBIN, Konstantin Georgiyevichs QYKS, Grigoriy Neumovich, prof., doktor 
tekhn. nak; CHERNWENKO, vksent*ywwitny LUR'YE, Il'"ya 
Naumovich; TRUBETSKOV, Mikhail Mikhaylovich [decemeed]; VESELKOV, 
N.G., red.; VAGIN,A.A., red. izd—va; MIKHAYLOVA, V.V., tekhn. red. 


(Metallurgy of steal: the open-hearth process; design and equipment 
of open-Bearth furnaces aid plants) Metallurgifa stald: martenovskii 
protsess; konstruktsii i oborudovanie marteno¥skikh pgeghei 1 tsekhov. 
Moskva, Gos. nauchno—tekhn., isd-vo lit-ry po chernoi i tsvetnoi m- 
tallurgii, 1961. 448 p. (MIRA 14:8) 
lopen-hearth furnaces—Design and construction) 
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APAHAS' YBV, S.G., kand,tekhn. nauk; BARSKIY, B.S., dotsent; YEFROYMOVICH, 

Yu.Ye., kand. tekhn.nauk; KAGANOV, V.Yu., kand.tekhn. nauk 
KATOMIN, B.N,, inzh.; LBYKIN, V,Ye,, inzh, ; LUR'YS, 1 a, inth.; 
MIKHAYLOV, 0.4., kand.tekhn.nauk; HETESIN, a Ye., ingh.; 
CRANE, MM, Te., inzh.; BUTBS, V.S,, kand.tekhn.nauk; SHNEYEROY, 
1s.4., kand,tekhn. nauk; OYKS, G.N,, prof., dektor tekhn.nauk, 
nauchnyy red.; GOL'DIN, Ya.A., glavnyy red,; PTITSYNA, V.I,, 
red isd-va; ISLBNT'YEVA, P.G., tekhn.red. 


(Technological progress in Soviet ferrous mtallurzy; steelmaking] 
Tekhnicheskil progress v chernoi motellurgii SSSR; staleplavil'noe 
proisvodatvo. Moskvs, Gos.nauchno-tokhn.izd-vo lit-ry po chernoi 
i tevetnoi metallurgii, 1961. 493 p. 
(MIRA 1424) 
(Steel--Metel lurgy) 
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Konferentsiya po fizike-khimicheskim osnovam proizvodstva stall. 5th, 
Moscow, 1959. 


Fiziko-khimicheskiye osnovy proizvodstva atali, trudy konferentali 
(Physicochemical Bases of Steel Making; Transactiona of the 
Fifth Conference on the Physicochemical Bases of Steelmaking) 
Moscow, Metallurgizdat, 1961. 512 p. Errata slip inserted. 

3, 700 copies printed, 


Sponsoring Agency: Akademilya nauk SSSR, Inatitut metallurgii tment 
A, A, Baykova, 


Responsible Ed,: A.M. Samarin, Corresponding Member, Academy 


of Sciences USSR; Ed. of Publishing House: Ya, D. Rozenteveyg. 
Tech, Ed,: V. V, Mikhaylova. 
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Physicochemical Bases of (Cont. ) SOV /541] 
PURPOSE: This collection of articles is intended for engineers and 
technicians of metallurgical and machine-building plants, senior 
students of schools of higher education, staff members of design 
bureaus and planning institutes, and scientific research workers. 


COVERAGE: The collection contains reports presented at the fifth 
anr.ual convention devoted to the review of the physicochemical bases 
of the steelmaking process. These reports deal with problems of the 
mechanism and kinetics of reactions taking place in the molten metal 
in steelmaking furnaces. The following are also discussed: problems 
involved in the production of alloyed steel, the structure of the ingot, 
the mechanism of solidification, and the converter steelmaking 


process. The articles contain conclusions drawn from the results 
of experimental studies and are accompanied by references of which 
most are Soviet. 
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H Karasev, V.P., and P. Ya. Ageyev. Feasible Ways of 
| Accelerating the Deoxidation of Metal 432 


, PART IV, THE APPLICATION OF VACUUM AND 
\ THE GAS CONTENT IN STEEL ; 


Shumilov, M.A., P.V. Gel'd, and F. A. Sidorenko. Some 
Specific Features of the Process of Ferrosilicon Disintegration 445 


Gel'd, P.V., and R.A. Ryabov. Effect of Carbon on the 
Permeability of Steel to Hydrogen 457 


Novik, L.M., A.M. Samarin, M.P. Kuznetsov, A... Lukutin, 
and D.P. Ul' ‘yanov, Improving the Quality of Ratle Made of 
Bessemer-Converter Steel by Applying Vacuum Treatment 461 


Oyks, G.N., V.1. Danilin, LL. Ansheles, G.A. Sokolov, and 
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Physicochemical Bases of (Cont, ) SOV /5411 , 


B.Z. Kononov. New Techniques in Making Ball - Bearing 
Steel With the Use of Vacuum 


466 
Ageyev, P. Ya., and B.G, Chernov. The Effect of Alloy- 


ing Elements on Oxygen and Nitrogen Behavior During 
Melting in Vacuum 


474 


Polin, I. V., and E.1, Serebriyakiy. Content of Gases and 
Nonmetallic Inclusions in Stairieae Steel Remelted in a 
Vacuum Electric Furnace 483 


Vorob'yeva, T.M., I. P. Zabaluyev, Ye. S. Kalinnikov, 

and A. F, Tregubenko. Effect of Ladle-to-Ladle Vacuum 

Pouring on the Qualliy of 30 KhGSNA Stee) 495 
(The following persons participated in the research: 
T.M. Bobkov, Yu. P. Shamil’, G. P. Parkhomenko, 
N.M. Shabli, and A.N. Men',] 
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S/137/61/O0C/O11/ 2 221 123 
A060/A101 


AUTHORS : Kudrin, V. ee eae Petrenko, O. D., Yudson, A. A., Nechkin, 
Yu. M,. Nam, V. P., Ansheles, 1. I., Ivanov, R. M., Adrianova, V. P. 


TITLE; Characteristic features of the smelting technology for high-qua:ity 
stee! with heating of open hearth furnaces by natural gas 


PERIODICAL: Referativnyy zmrnal, Metallurgiya, no, ll, 1961, 30, abstract 
11V192 (V sb.: "Novoye v teoril 4 praktike proiz-va martenovsk, 
stali". Moscow, Metallurgizdat, 1961, 280 - 289. Discuss. 332 - 334) 


TEXT: An investigation carried out upon 140-ton open hearth furnaces 
operating on the scrap process and heated by a mixture of natural gas and mazut, 
has shown that in operating with the gas-mazut mixture the smelting duration is 
{increased on account of the reduction in the heat-transfer as result of slag 
frothing, which occurs with greatest intensity at the end of the smelting period. 
The frothy slag hinders the active transfer of Oo from the gas atmosphere lead- 
ing to a lowering in V, and the accumulation of FeO at the upper levels vf the 
slag, Thus, the Fe content in the surface layer of the slag turned out te be 
greater by a factor of 1.5 than in heats fueled by mazut only. Simultaneously 
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32598 
g 8/137/61 (000/011 A 2: iz 
(6 3200 A060, Alv1 
AUTHORS ; Oyke, G.N , Dantiin, Vl Ansheles, < I Sokciov GA Kone nev 
Ea. 
Rue Pradustion cf tal.-vearing stee. witn tne .ae of .adie va auming 
of the unreduced me‘ai 
FERICD: CAL. Referativnyy znurna.. Mecaiiargiya, no is. 196i, Sy, atstra *. 
LIVB4G (Vo sc, "Novcye v tecris { praktike proiz.va martencvss sa. ." 
Mcscew Metasiurgizdat 1061, 33¢-%42 Discuss 4R 4! 
TEXT Azceording <2 tne new vechrtque tne smé.cing <f Ca..-Dearing s'er. , 
casi: furnaces 18 carried out witn .ompiete oxidaticn and resme.ting. The -x.1a- JA 
*ton period is carried out forcedly with the use cf ore, The vat “emperatupe te 
fore the elimination cf tne oxidizing siag 18 1,590-1, 620°C Atter drawing .f: 
Crcard 


*he oxidizing Siag and correcting the metai with respect %c its C content 


Mr content,one adds itn a single dcse a Slag mixture of the weigh? :f *ne twe- 
4 


ai) consisting cf lime, spar ~hamc**e and Dinas ticck 
:oke tS put on tep cf the siag. “ne furnace 
proceeds for 2-25 min. A:ter attainingan 8 conven® of - Clz-- 
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3, 137/41 O00 CLI 6/ 8" 
Froduction of ta..-teéaring s*ee.. AVE0/ALGL 
wed coc oir’ a .atle *cgetner with ‘ne S.ag. ois tne c curse cf vavuam *reat ing 


the unredurzed meta. ir che .a4.¢ 4 vigerdus Cuptiing proceeds ard takes 5% ter, 
Thereupon 75% Fe-Si and A: are introduced frem a speciai tunker ander vacuum A* 
the end cf *he vacuuming the me*ai is cast int. 4.1 ton ingcts. The quai:ty : 

the stee, was determined ty tne sta‘istica: methed from a iarge number cf heats 

smelted acctording tc the experimenta, and the uéia, “ecnn: ues Tne qQua.i’y J 
“ne meta. ottained was revtver, The ninmevaist: imparicy conten’ “net. ‘e@3 

C O0G4S$ as tompared t: C 204104 Tne jdimensicrns cf tne gacbuses in ne meta. *t 


she crdinary heats 18 16-18 wu. and :n ‘ne experimen*ai nea°3s uf ": iu wm OThe 
‘ask cf che reducing perioa <f ‘he heat acceording % “he new *etnnique if “ne 4, 
palcation cf active tesusfure* ing §.48 arithe --rre-tion f tne chemi a. °tmt 
etttor, The mean duration cf ‘nat rer! dis 1 3é hrs as --mpared °° 1 TOS 
erdinary heats, tne tcta. nea* Juraticn was shertened ty > min, and “ne reducer 
expenii‘ure was jecreased “crnsiieratiy, a8 re3..° of whiin Se predate ete ak 
3¢ee, was decreased ty ]- rut fer “or. 
Yu Neovrir 


Ate’ racter Sn. t%e Tompuete tranS.aticr; 
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NAM, B.P.; OXKS, G.N.; KUDRIN, V.A.; MECHKIN, Yu.M. 


Hydrogen behavior in open-hearth furnace eee. va natural 
e e hern. met. no. 
ges. Isv. vys. ucheb. sav.; che eS 
1. Moskovakiy institut stali. 
$ Open-hearth furnaces—Combustion) 
(Steel=pHydrogen content) 
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A161/A133 
AUTHORS: Oyks, G. N., Sokolov, @. A. 
TITLE: The possibility of producing ingots with weldable shrinkage «.avi-.ies 
PERIODICAL: Izvestiya vysshikh uchebnykh aavedenty. Chernaya metallurgiya, no. ' 
3, 1961, 37 - 39 
TEXT: A method is suggested for the vacuum treating of steel in L."e: - 


mediate ladle and ingot molds, with deoxidation and alloying in this ya.uum Tre = 
new technology requires a special pouring arrangement shown in a drawing. “he 
ingot mold has a precisicn-mashined annular protrusion on the topportion. Hing 
pipes with imlets and outlets for water are east into the ingot mold wall and 
serve for chilling the top of the ingot. The intermediate ladle having a s.ig@rcly 
larger volume than the ingot t be produced is installed on the mold pretrueton 
on a rubber seal. The intermediave ladle is lined, neat-installed and has a = swp- 
per. It ig olosed with a subber sealed iid. The bottom and lid of the inter- 
mediate ladle are screened for radiation protection. The lid bears a funnei, & 
mechanism for lowering and lif<ing «ne stopper, a hopper for "iunkerite” om heat. 
ing mixes, and a hopper for ferrsas .oys and alloy additives. The additives are 
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S/14B/61 OWL ee 
The possibility of producing ing.«s with weldable = ALEL/AL 24 


aupplied by a feed screw driven from outside. The lids of beth heppers are 
vaouum-tight. A sight hole ts proviied, and a TV tamera may be used on “re lac.e 
Tne intermediate ladle is heated %: 900°, and ‘the arrangement conne:ted % vs Juf 
pimps and evacuated to a residual pressure of 1-2 mm Hg. The inlet for meva. in 
the funnel is closed with a thin piece of steel or aluminum sheet and svaliad. Sed 

1s poured from the furnace io the gemi-killed state, with a low addition of ferre- 
manganese (or chromium), with sligh*. excess of carbon (0.02 - 0.03%) over the Tean 
required by the speaification, and with 50 - 60°C overheat in comparison wits 
the usual pouring temperature. The ahort time needed to me.t the aiosing mea! 

plate tn the funnel is suffiatent for the forma%ion of a liquid metal plug, and v 
the metal flows into the a¥azuated space in the irtermediate ladle where it 1s 

rapidly degassed and deoxtdiszed by *he 4tssolvéd carbon. Crushed alloy add:*:ves 

are ded to the metal jet by the feed screw after the intermediate ladle is fi.led 

to - Burning of the alloy additives and ferroalloys and the formation cf nor- 
metallic inclusions will be insaignifisant. After the intermediate ladle is filled, 
lunkerite or another heating mixture from the hopper is spilled on the top, then 

the stopper is lifted, and metal flows through the outlet and a short guide J ire 

into the ingot mold where the residual air pressure is also low. Secondary de- 

gassing takes place in the ingot mold. with possible interruption of the jet and 
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splash on the mold walle that cannot spoil the ingot surface for no oxide %i.ms 
can form on the metal. Tne vacuum 1a maintained in the ingot mold up tc tne for- 
mation of a solid top. Then the vacuum is removed, and crystallization ccnt.cued. 
The shrinkage oavity will be free from oxide films and it must weld up in suvse- 
quent hot rolling or forging. Tne metal economy will be very considerable, par«:- 
cularly in the production of 40 -150 ton ingots for forging from whian up wo 4d 
has usually to be out off with shrinkage cavities. Inert. gas. may be used {1s vead 
of a taguum in the intermediate ladle and the ingot mold, but the final itner® gas 
pressure mist slightly exceed that of the atmospheric air. The suggested te." « 
eliminates the necessity of using large and expensive vacuum thambera {> va... 
treatment. The Author's Certificate olaim for it had beer filed 2n November 2 
1956, under no. 560989/22. There is | figure. (Essentially full transiatio: ' 
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ASSOCIATION: Moskovakiy institut staii (Moscow Steel Inat:tute) 
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Oyks, G. N., Doctor of Technical Sciences, Profes30r}; 
Sharadzenidze, S. A., Engineers Svetlitakiy, Ye. A., Engineers 
Malyshev, S. I., Engineer; Lolua, K. K., Enyineer, and Nind- 
lin, B. l., Engineer 


Production of tubes from semi-killed steel with a doutie-iayer 
crystalline structure 


PERIODICAL: Stal', no. 4, 4961, 304 - 307 


TEXT: Tests were carried %ut on automated manufacture of searn.ess 

tubes from semi-killed steel, instead of from killed steel as in the 2on- 
ventional process. A metal was required, {incorporating the advantage 3 of 

both killed and rimming steels. For this pupose rimming steel smeltei in ok 
openhearth furnaces was cast in ingot molds with widened bases, into ree 

6.3 ton ingots. Without interrupting the metal flow, aluminut eranu.ies 

(250 - 100 gr/ton of steel) were introduced during pouring it te centres 

zone of the casting (the carbon-content varied corres;ondingly Tetween Cae 
and 0.2390). Aluminum was added. Upon adding aluminur, the outer layers cf 
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the metal which were in contact with the mold wall, were already ory ¢ al lide 
ing and formed a low-carbon, sulfur- and phosphorua-free rimming skit, 
while, at the same time the core of the ingot was still liquid. Alaminur 
kills the rimming metal of the core, while the rate of oxidativn “an ©e@ cyte 
trolled by the amcunt of aluminum adde’. Provided deoxidation Wan c.rr.e: 
out in the correct way, the ingot consists of a) a soft, pligter-free rine 
ming skin, on an average 12 - 20 mm thick and a semi-kilied «re #.th 
uniform liquation of carbon, sulfur and phosphor, (not excercding VEO Lg ah 
vertical and transversal direction. The average rate of the rising uf the 
metal in the mold was 0.28 - 0.32 nmin. The 250 x 310 mm and 290 x tie =n 
blooms made of the test steel were put into the pusher-type furna e cf the 
tube-rolling mill. The surface of the blooms is remarkably clean, nct d.s- 
playing any of the usual flaws of killed steel. The blooms were roiied in 
400 mm stands, with the working rolls having the followings angles of insli- 
nation: 8 - 9° for 166 x 6 mm tubes, 8 - 98 for 219 x 7 - 8 mm and 7 - a9 
for 325 x 6 mm tubes. The piercing tests showed that the test metal was 
more strongly affected by the chan;es in temperature than billets maie of 


a 


killed steel. The test billets could not be pierced at 119C°2, Wheread iy 
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the conventional process piercing can easily be performed at 115G - 1*80°C. 
However, even when the temperatures were sufficiently high (1230 - VEC OCs 
the rejects amounted to 8%, as a result of incorrect adjustment of the first 
piercing stand. The hardness of the billet is not uniform in ita cross- 
section (Fig. 2). The core is harder, than the external layers. The fail- 
ure of the piercing tests could be eliminated by modifying some of the rol- 
ling parameters. fhe inclination of the rolls in the first stand was re- 
duced by 1°, reduction at the neck of the rolls was increased by 2.7 - 2. 9% 
and drawing out the nosepiece of the mandrel by 22 - 25%. By decreasing 
the inclination angle of the working rolls, friction and pulling forces in- 
creased whereas axial slip decreased. AS 4 result of the increased reduc- 
tion, the central parts were processed more thoroughly and piercing was 
promoted. The above mentioned changes in rolling parameters decreased the 
amount of non-piercable billets from ay to 1.7%. Non-piercing of the bil- 
Lets can be entirely eliminated by raising the cropping of the top tc 2 
3%. A further cropping (3 - 4%) should be carried out for the 900 mm stand. 
The quality of the tube surface with double-layer structure is eee ais 4 
The rate of flawless products increased to 95 - 96%. The mechanical proper 
ties of the tubes made of the test steel complies with focT (cost) 87*1-58 
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for killed steel (C1.2, ©7.3 etc. C7 = St). There are 4 fimires and * Si- 
viet references. i 
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ASSOCIATION: Moskovskiy institut stali (Moscow Steel Institute, and Zakav- 
kazskiy metallurgicheskiy zavod (Zakavkaz Metallurgical Plant) 


Card 4/5 ° 


APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R001238: 


ry. 


"APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R00123% 


Ka 23988 
1& 3260 ae als ia 1/015 
a 
AUTHORS : Baranov I1.A., Oyks G.N., and Ansheles. 1.1 
TITLE: Improvement in the te:hnology of production of 


ball bearing steel 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedenty. 
Chernaya metallurgiya 1961, No.5, pp 50-57 


TEXT: The influence of changes in the technology of smelting 
ball bearing steel (in electric furnaces) as wel. as of some 
parameters of vacuo treatment on the quality of steel was 


investigated by statistical methods. Data collected during 
metallographic control of the quality of production were used for 
the investigation. Changes in the technology of smelting 


consisted of a de-rease in the reducing period of smelting and the 
transfer of the deoxidizing treatment to the ladle under vacuum 
(G.A. Sokolov, G.N. Oyks present journal 1959 No.1. Ref.1: 

G.N. Oyks P.P. Matevosyan et al.. Stal’, 1960 No 4, Ref.2). \ 
The influence of the height of mota! column in the ladle during 
vacuum treatment was studied bv comparing the degree of 
contamination of the metal b ‘n-lusions for charger of 12 and 16 t 
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Improvement 1n the ‘echnology of production of ball bearing steel 


{equivalent to an increase in the height of metal of 250-300 mm). 
The increase in the height of the metal resulted ina significant 
increase of oxides and globular inclusions but there was no 
significant change in the degree of contamination by sulphide 
inclusions (Table 1). It 18 assumed that the adverse influence of 
an increased height of metal in the ladle 18 due to an increase 1n 
the loss of deoxidants ‘due to oxidation) particularly of silicon, 
added under vacuum. The influence of the residual pressure, 

ma lig. was studied by :ompar ing the degree of contamination of the 
ateel by oxides and globular inclusions, Fig. 1 (degree of 
contamination relative units vs residual pressure. mn Hg. 

o - oxide inclusions 2 - globular inclusions, numbers at points 
designate the number of specimens. the degree of oxidation of 
silicon, Fig.2 (residual Si in the steel vs. residual pressure, 

mm Hg. numbers designate the number of heats). with increasing 
residual pressure the degree of contamination somewhat decreases. 
The summary influence of the duration of pure boiling during the 
addition of deoxidants under vazuum (1°) and the depth of vacuum 
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eee - residual pressure ) an the degree vf zontamination was 
expressed by the ftacter (100 %/Pras * A statistical Correlation of 
exide or ale bular 


‘he degree of -ontaminaticn by 


this factar with 
increasing depth of vacuum ant 


inclustons indicates that with 
increasing duration ef the degassing period the degrer of 


rontamination de:reases Fig 3 ‘numbers a’ points designate the 
----- giobut‘a" in lusions) 


number of spe. -men* - rxrde3 

This relationship was statist allv signif oon. A cmparis)n cf 
mean satues and standard dex rations af che dewreer of onv’aminat ton 
of steet produced by the «ld and me ditied emeli.ng ‘e@.hneiegy 
(Tab’e i) indis:a’es that the ‘at’= gave yo eel Less LUNE nasi by 
oxide and globular inclusions bovt more contamtnatéd tv 34 Yphide 

inc lusions. Therefore ‘farther mo iification of ame lt ing -achno logy 
was dire:ted tewards wmproving the degree of desulphuritsationr of 


the meta! durati lity of the badie taninge and a mere aniferm 
sugheut the e lume of the metal. 


h deoxidizing 


y 


distribation of si-t on thee 
Experimenta. heats <n a lO ten elervt:. turnace in wh} 
mixtures of powdered time ard apay were blewn in during *he 
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oxidizing pertod were net smatiafa tory ‘Tatte 9) A net iceable 
desulpbur sation was bearmed only vr the ase when nity gen was 
used as a carrie” The anstailaticn ised for the vypes tien ts shown 
in Fig.4 (i and © ca tre tot mproesse toa ' ronitrsven 

2 . noezle fer blas’ suypl- 4 noreie fo 35 the suppiv «€& powdered 
desulphuriser in ai: ron.tc gen 2. @yetng of Pop ec vrer 

6 - fixing -f bov*t mo ocver * pressure gauge) A change in *he 
slag pra *71¢e@ Was met? sta. eastul veqgallyv the refining slag ina 
properticn of 2° Se 6 ff the weet’ 6 metal was mate from a 
mixture containing “t “LS firme ho Lh Spar t 10% tam tts and 
8-10% rushed Dinas refrac ° In the new pra *1. 8 Pinas 
refractory was rep:aced bv spar and the weight of slag was 
increased to 3 5% of the weight of metal. A .¢mparison of the 


sulphur content in the finished metal from 200 heats made with the 
usual and 186 heats made with modified slag showed that the average 
sulphur content of eteel produced ty the latter practice was 0. 002% 
lower than in that produced by the former. Moreover rejects of 
metal due to high sulphur practically ceased The influence of 
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f sulphur during vacuo 
that during vacuo 
in slag increases, 
As a result, the 
and the occurrences 
ed steel were more 


ay)... To. PEeSE YS 


on the behaviour oO 
treater sr (vas als etudied. It was observea 
treatcent the centarnt of olumwina and silica 
aecreasing its iasceity by an average of 30%. 
-efficient of suiphur distribution decreases 
ot the reversion yf guaraur in the vacuo treat 
freooent than in the usual steel (28% as against 
‘he oesulvhurising ability of slag and to increase the durabiiity 
+ tre Jadle lining @ series cf experimental heats was mace 1n 
whicr the vacuc treatment of the steel was done in ladles fitted 
a ring 460 mm hich (at the leve! of slag-metal boundary), 
made from basic (wagnesite ana chromemagnesite) and neutral (nigh 
alumina) refractories. Under these cond.tions (50 heats) the 
basicity of the slag jurin7 the treatment decreased by only 9.5% 
against the previcus 714% and the sulphur content of metol 
decreased by an average of 0, 002-0. 003% while in heats treated in 
ladles with the ordinary lining (85 heats) it remained practically 


unchanged. The auratisity of the ladles fatte 
card 5/15 
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Improvement in the technology of production of ball bearing steel 


also increased (from + -iU teats to 11-19 heats) despite some 
spoiling of ba:ic bricks on cooling. Ball bearing steel 
deoxidized by carber ir fhe furnace is usually very pure as 


regards inclusdon- eK rE CPEULCD © Se Gn tapping of such steel the 
amount of stabie endovsentc inciusions rema:ns practically 

unchenged which confilms tie assumption that the influence of / 
secondary oxidation of .teel not containing strony deoxidizers 15 
ansignificant. An increass in th? amount of inclusions (0, 002U- 


0.0040n) takes place during vacuo treatment and addition of 
deoxidants in the ladle. In vacuo treatment of steel secondary 
oxidation during teeming 15 much more dangerous than during 
tapping from the furnace ct non-deoxidized steel, since during 
teeming it already contains some amounts of silicon and ajduminium. 
For the protection of the stream of metal during teeming from 
secondary oxidation, tube rings with holes were used, through 
which a neutral gas (nitreoxzen or argon) was supplied. In these 
experiments no aatisfactcors results wei: obtained. By blowing 4 
neutral cas (phy'- bor. cule. the « : entration of oxygen in 
the immediate ne poet tol tre ¢ tad -tream coula not be 
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APPROVED FOR RELEASE: Wednesday, June 21, 2000 


CIA-RDP86-00513R001238: 


"APPROVED FOR RELEASE: Wednesday, June 


Sg re, Fie 


21, 2000 CIA-RDP86-00513R00123% 


Fats 7eie LSet IRAE EEE 
eee eee: | 5 


pues 


CHER MEESees Tees 
aaa Be 


- ae 


S/148/6 £7288, 7005/00 1/015 
E071/E135 


Improvement in the technology of production of ball bearing steel 


reduced below 10%. In the second series of experiments natural 

gas was used which reduced the concentration of oxygen below it 
(physical and chemical protection). The increase in the hydrogen 
content in the metal was insignificant (about 0.5 cm3/100 g) and 

a most careful control of the microstructure of the metal indicated 
that the presence of a small amount of hydrogen inside the 
protecting ring has no negative effects on the metal quality. 

As a result of the protection of the metal stream by natural gas, 
the degree of contamination of the metal decreased by 0.2-0.4 
units. An increased viscosity of slag during tapping of the heat 
and subsequent vacuum treatment caused difficulties in the 
deoxidation of the metal with 75% ferrosilicon. In individual 
cases, the metal was rejected due to incorrect analysis for 
silicon, The use of a 45% ferrosilicon proved to be more reliable. 
A comparison of data on the distribution of silicon along the 
height of the metal in the ladle deoxidized with a 45% ferro- 
silicon indicated that this was more uniform than that deoxidized 
with a 75% ferrosilicon. The coefficient of variation was 23.3% 
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Improvement in the technology of production of ball bearing steel 


and 31.6% respectively (statistical treatment of 120 heats of each 
type). A statistical analysis of the results of metallographic 
control of each type of heat showed that with the use of a 5% 
ferrosilicon the degree of contamination by globular inclusions 

d decreases on the average from 1.24 * 0.039 to 0.98 t 0.034 units 
(statistically significant). The degree of contamination by 
oxides and sulphide inclusions remained practically unchanged. 

It appears from thermodynamic considerations that under vacuum 
silicon should not act as a deoxidant, nevertheless it forms 
inclusions since during the immersion of ferrosilicon into the 
metal some localised zones of a very high concentration of 4 
silicon are formed where, in accordance with the law of mass 
action, its oxidation takes place. In view of the above, the use 
of ferrosilicon as & deoxidant is inadvisable. To confirm this 
supposition, an experimental heat of WX 9 (ShKh9) steel was made. 
The duration of the vacuo treatment under a residual pressure of 

7 mm was 8 minutes. The removal of the residual oxygen was done 
by aluminium added uniformly in small portions during teeming 
(50-60 g/ton). The metal stream was protected with natural gas. 
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AUTHORS : Kosterev, L.B., and Oyks, G,N. 


TITLE: The mechanism of segregation of admixtures in 18 ton 
ingots of rimming and semikilled steel 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Chernaya 
metallurgiya, no.9, 1961, 59-70 


TEXT: An investigation of the chemical non-uniformity was 
carried out on:four 18 ton ingots of low carbon steel; two ingots 
of rimming steel one of which crystallised under free boiling 
conditions (it was covered with the cast iron top after 26 min), 
the second ingot was solidified under the cover which was lowered 
into the metal immediately after the end of filling; one ingot 
of semikilled steel (150 g/t of aluminium was added to the metal 
stream during teeming); and one ingot of killed steel 

(aluminium rod 1 kg/ton suspended in the mould). The structure 
of the ingots and their chemical non-uniformity were determined 
on longitudinal axial templets, sulphur prints and samples of 
metal taken on the levels 3, 6, 9, 12, 15, 18, 21, 24, 27, 30, 4o, 
50, 60, 70, 80, 83, 86, 89, 92, 95 and 98% of the height counting 
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£07 1/E135 
from the top of the ingots. Eight samples of metal (50 mm apart) 
were taken at each level and on the level 24% every 5 mm. The 
distribution of sulphur was found to be similar to that in small 


and medium ingots of rimming steel; the concentration of sulphur =< 
in the metal increases from the surface to the centre and frog 
the bottom to the head of the ingot. A specific feature of the 
distribution of sulphur in large ingots of rimming steel is 
-shaped segregation which is also characteristic for killed 
steel, A V-shaped distribution of sulphur was observed in the 
bottom part of the ingots, i.e. shrinkage takes place there at 
the end of the solidification similar to that in ingots of killed 
steel, The distribution of carbon was basically similar to that 
of sulphur, but was less pronounced. The segregation of 
phosphorous was even less pronounced. It was established that 
the oxidation of manganese takes piace during the boiling of the 
metal in moulds. To check the existing views on the role of 
boiling on the development of segregation of admixtures, samples 
of the metal were taken during the process of boiling with closed 
sampling tubes immersed 200 and 2000 mm into the moulds, During 
the boiling, the two samples, which were taken nearly 
Card 2/4 
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simultaneously, differed little in the concentration of the 
segregating elements. Thus it can be concluded that the 
accumulation of admixtures in the top part of the ingots takes 
place at the last stage of the crystallisation of the middle part 
of the ingots, and not during the formation of the boiling zone. 
A comparison of the influence of the duration of boiling on the 
maximum degree of segregation showed that segregation decreases 
with increasing duration of the boiling period. However, this 
method cannot be used for reducing the degree of segregation since 
simultaneously the structure of the top of the ingot deteriorates, 
which leads to larger metal losses. In semikilled steel chemical 
non-uniformity is considerably smaller and the structure of the e, 


The mechanism of segregation Of weve 


head of the ingot without a clearly defined shrinkage cavity is 
superior to that of rimming steel, A thickness of a good quality 
skin of 10-12 mm is sufficient for the production of sheets, 

The average yield of slabs from this steel was 89%. It is 
considered that the production of semikilled steel instead of 
rimming steel would be an efficient method of improving the 
quality and the yield of large ingots. 
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AUTHORS : Kosterev, L.B., and Oyks, GN. 
TITLE: Non-metallic inclusions in 18-ton ingots of 


rimming steel 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, 
Chernaya metallurgiya, no.1fl, 1961, 45-56 


TEXT: Results of an investigation on the nature and 

distribution of non-metallic inclusions in bottom poured 18-ton 

ingots (730 x 1550/780 x 1590 mm, 2400 mm high) of rimming steel 
melted in 220-ton basic open hearth furnaces are described. ee 
Altogether 3 ingots were used for the investigation: 2 ingots ra 
from one cast (0.08% C, 0.420 Mn, 0.022% S, 0.030% 0) teemed on 

a common stand, whereupon the second ingot was capped immediately 
after filling and a third ingot from another cast (0.08% C, 

0.30% Mn, 0.028% S and 0.045% 0) which was rather cold on teeming 
370-380 specimens (40 x 50 mm) were cut out from longitudinal 

sections and used for a metallographic study of non-metallic 

becaar’e . The nature of non-metallic inclusions was determined 
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forming two-phase inclusions with an excess of the oxide phase 
forming grains or dendrites, The silicate phase is not 
homogeneous, but consists of a fine grain eutectic containing 
small grains of the oxide phase. Size of these inclusions varied 
from 2-40y to 100-200u, occasionally 300». Mean hardness of 
silicates 721 kg/mm2. Silicates formed the second largest group 
of inclusions. Oxysulphides: these two-phase inclusions forn 
the largest group. They consist of a eutectic (MnFe)O - (MnFe)S 
and an excess oxide or sulphide phase. In the centre of the 
upper part of the ingots oxysulphide inclusions surround the 
boundaries of the primary grains of the metal. A majority of x 
these inclusions are 20-50,» with an occasional 5-l10y in s1ze. 
Inclusions consisting of oxides - sulphides - silicates; these 
inclusions were encountered for the first time in large ingots of 
rimming steel, their formation is probably promoted by prolonged 
presence of the liquid metal, The inclusions can contain 
separated individual oxides, sulphides and a eutectic oxide- 


sulphide silicate. The silicate phase separates in the form of 
plates, xide in dendritic formations. The size of these 
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